8 January 1998 groups. Much of what has been written about multiculturalism has focused on human culture (see Eddy, 1996) . In this paper evolutionary theory will be used to argue for culture in nonhuman primates. Evolutionary theory is a naturalistic theory which states that naturally occurring events have a history that is understandable in terms of identifiable forces. If humans have culture, then this culture, like any other behavior, must have evolved from some pre-existing behaviors and these behaviors are exhibited in nonhuman primates.
In this paper it will also be argued that culture be extended from the human species to nonhuman species, specifically to nonhuman primates. This in no way precludes that culture should not be extended to other nonprimate species, but this paper only focuses on nonhuman primates. Further, it will be suggested that multiculturalists should use evolutionary theory for the study of culture and intercultural contact.
Sweet Potato Washing in Japanese Macaques
In 1948 Japanese primatologists began studying a troop of Japanese macaques on the island of Koshima, off the coast of Japan (see Watanabe, 1994) . In 1952 these researchers provided food for the monkeys on the island; sweet potatoes and kernels of wheat were included in the provisions. When the study began the troop was comprised of twenty monkeys and grew steadily so that by 1962 the number of monkeys in the troop had grown too 59.
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In 1953, one year after the provisioning began, it was found that a juvenile female (Imo) washed the soiled sweet potatoes in the nearby stream before eating them. Imo (Japanese for potato) was one and a half years old at the time and the Japanese primatologists speculated that Imo washed the sweet potatoes because they were dirty and uncomfortable to eat. Imo would roll a sweet potato to a stream that was not very deep and the soil could be cleaned off after being rubbed in the sand in the water. As time passed, Imo began to go deeper into the water, washing a potato by grasping it in the water with one hand and brushing it with the other hand.
Observing how Imo acquired a new behavior was interesting in its own right but what is even more interesting is that this behavior spread very rapidly to other members of the troop. The spreading of sweet potato washing behavior is an example of cultural transmission. By studying the spread of this behavior in the troop of Japanese macaques we might learn something about how behaviors are spread in all cultures. In March 1958 a survey of the same troop of Japanese macaques sweet potato washing behavior was completed. Only two of the 11 adults acquired sweet potato washing behavior. On the other hand, 15 of the 19 monkeys, aged between two and seven had also acquired sweet potato washing behavior. A follow-up survey in January 1962 showed that almost all monkeys, except those adults born before 1950, had acquired sweet potato washing behavior. Of those monkeys born after 1951, only four did not perform sweet potato washing behavior. These observations clearly show that young monkeys learn new and EXPANDING THE MULTICULTURAL DEBATE: 5 8 January 1998 novel behaviors, whereas adult monkeys tend not to. A gender difference was also observed.
Of those monkeys that acquired sweet potato washing the vast majority developed the behaviors by one to two and half years of age. Almost all of the males acquired the behavior by these ages, but males older than four years of age found it difficult (almost impossible) to acquire this behavior. Females, on the other hand, could acquire sweet potato washing behavior even if they were older than four years of age. What is the cause for this gender difference in the acquisition of sweet potato washing? The mechanism by which the behavior is acquired is unknown, but what is known is that there must be close social interaction during feeding times with those members of the troop that have sweet potato washing behavior. If this is the case, then a clue may be found in the social structure of the troop. When a male monkey becomes four years old, he begins to move from the central part of the troop to the periphery. His status changes to that of an ordinary male, no longer a juvenile. Therefore, adolescent and adult males' social interactions with females and juveniles in the center is very limited. As a result, adolescent males rarely ever acquire sweet potato washing through social interaction.
Females have a strong grouping tendency, and mother and child often move together. It is among those who have strong social affinity that co-feeding is possible, and mother and child usually co-feed. Females stay close to the central part of the troop and are present for sweet potato washing. The Japanese primatologists reported several EXPANDING THE MULTICULTURAL DEBATE: 6 8 January 1998 examples of older females (five -six years of age) acquiring sweet potato washing behavior.
These females may have acquired this behavior through their mothers, siblings, or playmates.
In the five years after Imo washed the first sweet potato the Japanese primotologists identified a pattern of cultural transmission of sweet potato washing behavior. In this transmission it is believed that the process is mostly from child to mother, and from younger to elder brother and sister; that is, kinship transmission is from the young to the older.
Sweet potato washing is not the only new behavior acquired by this troop of macaques; these monkeys also perform wheat washing behavior. When grains of wheat are scattered on the beach, the monkeys painstakingly pick up the grains one at a time and throw the wheat and the sand into the water. The water separates the sand from the grains of wheat and makes the wheat edible. This behavior was again introduced by Imo when she was four years old. The Japanese primatologists have given us clear evidence of cultural transmission of two new behaviors in a troop of macaques. This is clearly evidence of culture or an aspect of culture in nonhuman primates.
Sign Language Acquisitions in Chimpanzees
In 1966 Allen and Beatrix Gardner initiated a cross-fostering study with the chimpanzee Washoe (named after Washoe county where the University of Nevada is located). In a cross-fostering study, the young of one species is raised by adults of another EXPANDING THE MULTICULTURAL DEBATE: 7 8 January 1998 species (see Gardner, Gardner & Van Cantfort, 1989) . Washoe was ten months old when she arrived in Reno and was reared by a human foster family who used a naturally occurring human language, American Sign Language (ASL), as the means of two-way communication.
Washoe's living quarters contained a general living and sleeping area, a bathroom and a cooking area, and was equipped with standard human-type furnishings such as a bed with sheets and blankets, a couch, a child's feeding table, and a chest of drawers for storage. Personal items for Washoe included clothing and grooming aids such as brushes, combs, lotions and toothbrushes. Children's toys and books were freely available. Thus, the living areas contained items commonly available in a human child's home. From the time that Washoe was awakened in the morning until lights out in the evening a member of Washoe's human foster family was present. In the presence of Washoe all human companions used ASL to communicate with her and with each other, thus, linguistic training was an integral part of daily life, and was not an activity restricted to special training sessions. Washoe was raised as if she were an American middle-class child.
After 51 months with her human foster family, Washoe had a vocabulary of 132 ASL signs. She was combining these signs in novel ways; she could appropriately reply to whquestions (Who, What, Where, Why, etc.), she could modulate the meaning of her signs, and she could initiate signing conversations. Much of Washoe's linguistic behaviors were similar to those of children of the same age. While humans refrained from signing to Loulis, chimpanzees were not bound by this rule.
In addition to his adoptive mother Washoe, three other signing chimpanzees, Moja, Tatu and Dar, interacted with Loulis in the course of the five years and three months experiment.
Loulis was first observed to use a name sign that Washoe used for George Kimball, eight days after his introduction to Washoe. At 15 months of age, Loulis started to use combinations of two signs, such as HURRY GIMME and PERSON COME. By age 29 months, Loulis was using at least 17 different signs. By age 63 months, his vocabulary had grown to 47 signs. On June 24, 1984, after five years and three months of the experimental procedure, the restriction on human signing in Loulis' presence was ended. At that time, Loulis was 73 months old, and his vocabulary consisted of 51 signs. The vocabulary of Loulis included signs from several different categories: names (e.g. ALAN, DAR), pronouns (e.g. ME, YOU); nouns (e.g. BALL, BIRD); verbs (e.g. CHASE, HUG); locatives (e.g. IN, OUT); and such markers and traits as NO, SORRY, and WANT.
When Washoe was an infant in Reno her human foster family taught her signs by modeling, molding, and signing on her body the way human parents teach deaf infants.
She used all of these methods with her own infant, Loulis. Washoe molded Loulis' hands and then made the signing motion with his hand for such signs as FOOD and GUM.
Washoe also placed signs such as DRINK on Loulis' lips and HAT on his head. Washoe also 8 January 1998 modeled directly for Loulis. On one occasion, Washoe placed a small plastic chair in front of Loulis, and then signed CHAIR/SIT to him several times in succession, watching him closely throughout. It clearly appears that Washoe was an active teacher and Loulis was an active learner.
The findings presented show that Washoe had acquired aspects of a human language and that she passed on these aspects to her adoptive offspring, Loulis. That is, Loulis acquired signing and other skills from Washoe and the younger chimpanzees in his community. As in human language acquisition, the chimpanzee mother actively taught her offspring, and the infant actively learned. Stone tool-use for nut-cracking has also been studied in two groups of captive chimpanzees. Three captive chimpanzees who were individually housed learned to crack open walnuts with stones. Then, they were put together with 11 other chimpanzees in a setting with rocks and walnuts, in order to see if the technique would spread. The infants of the group showed interest, and one infant female closely watched walnuts being cracked with rocks. This infant female later tried, and after some trial-and-error was able to open walnuts in this way. None of the adult chimpanzees in the group acquired this behavior, however it is interesting to note the similarity to the sweet potato washing behavior of the Japanese macaques. When Imo began washing her potatoes it was only the juvenile macaques that acquired sweet potato washing behavior. None of the adult macaques washed sweet potatoes.
A more detailed study of stone tool-use to crack open palm nuts was done with a group of 16 semi-captive chimpanzees who had been released at various times from the New York Blood Center and are now living on a natural island in Liberia. On July 20, 1985, the second group of three females was introduced to to the first group of ten chimpanzees already living on the island. Later that day, Samantha, one of these females, was seen cracking palm nuts and eating the kernels. After gathering several nuts, she placed them 8 January 1998 on the small concrete stand supporting the water tap in the feeding area. With one hand, she hit the nuts with a concrete block and was very successful at cracking them.
Other chimpanzees were immediately attracted to Samantha's nut-cracking at the feeding site. Goldilocks was especially interested and watched Samantha very closely. When Samantha put down the hammer, Goldilocks picked it up and repeated Samantha's behavior.
That is, Goldilocks placed the palm nut on the concrete block and struck the nut with the hammer. Although Goldilocks was more clumsy than Samantha, she was successful at opening the palm nuts. Goldilocks tended to hit the nut too hard and smashed the kernel into small pieces. Popeye, another younger female, was successful at opening palm nuts, whereas Grace, a female, was unsuccessful. Eventually, this nut-cracking behavior spread 
Conclusion
Ethology is the study of animal behavior in nature; it emphasizes the evolution and the adaptive value of behavior patterns. Ethologists study innate and learned behaviors in natural settings. The complex set of behaviors that signify culture, just like the complex set of behaviors that signify language or intelligence, did not arise from a unitary biological trait. More than likely, culture is the result of a complex of interacting traits that are involved with intelligence and the role of the ethologist is to explore the relation among these biological traits, environmental factors and selection pressures. This paper specifically looked at the transmission of behavior in social groups and across generations, as in the spread of new habits in social groups of Japanese macaques; the acquisition of ASL sign by an infant chimpanzee from his mother and other chimpanzees in his community; and the development of tool-use in wild chimpanzees.
These three examples clearly show that there is cultural transmission of behaviors in social groups of nonhuman primates and provide evidence for culture or aspects of culture in nonhuman primates. Culture is often defined in such a way that language is the key aspect of culture, and defining it in this manner makes culture uniquely human. One of the arguments against nonhuman primates having a culture is that they do not have a language. Even if you do not accept the evidence for the cultural transmission of language from mother to infant chimpanzee presented in this paper, or the evidence for language acquisition in cross-fostered chimpanzees, language may not be necessary for culture. In 8 January 1998
1975, it was reported that flowers were found in the burial site of a Neanderthal in the Shanidar Cave in northern Iraq (see Leroi-Gourhan, 1975) . Neanderthals are early ancestors of modern humans and were prelinguistic. The investigator argued that these flowers are used in a burial ceremony and is evidence for a sophisticated culture in Neanderthals. Certainly no one would deny culture to Neanderthals just because they did not have language. No species should be excluded from having culture just because the species does not have a language. Ethologists are exploring the roots of multiculturalism and this paper has presented evidence for culture or aspects of a culture in Japanese macaques, wild chimpanzees, and cross-fostered chimpanzees who have acquired ASL as a means of two-way communication. The concept of multiculturalism needs to be extended to include nonhuman primates.
The arguments presented here raise several issues. How does one become a member of the club? That is, being declared a species with culture. What is the criteria for having culture and who makes that decision? In the case of nonhuman primates must they rely on humans to make their case? If we agree that nonhuman primates have culture and we accept the multicultural position (see the introduction) how can we justify the genocide of chimpanzees in east and west Africa and the destruction of their homeland? By addressing this issue of culture we are now forced to re-examine our relationship with other social animals.
Another contribution that ethologists can make to multiculturalism is the incorporation of evolutionary theory in the study of culture. Evolutionary theory has been used to explain the development of the cosmos, geologic formation of the earth, and organic evolution. Charles Darwin, in the books On the Origin of Species by Means of Natural Selection and The Descent of Man, and Selection in Relation to Sex, made the most persuasive argument for the interrelationship of all species. Darwin argued from an evolutionary perspective for the continuity of species that included humans; there is no difference in principle between human and animal, there is no great divide between us and them (see Dennett, 1995) . Darwin placed humans with the animals. A common misperception about evolution is that it is linear, a straight line starting from the lowly primordial structure extending to the pinnacle with humans at the top. Of course, this is a phylogenetic imperialist view. Evolution is more like a tree with many branches. These branches represent the effect of selection pressures on our earlier ancestors. The differences that we see in different species are due to the effects of different selection pressures. The reason that humans, chimpanzees, gorillas and orangutans look different, even though we share the same common ancestor, is because the selection pressures were different for each of us.
In evolution there is no hierarchy within the great apes --humans are no better than gorillas, gorillas are no better than chimpanzees, etc. There can be no value judgment about one species being better than another. The only judgment that can be made is that these are different branches on the same limb of the evolutionary tree. Culture, like other traits such as intelligence and language, must have evolved from an existing complex of interacting traits, and some form of these traits must have existed in early nonhuman primates. By studying nonhuman primates we may better understand the roots of culture and, in the spirit of Charles Darwin, extend multiculturalism to included nonhuman primates, thus, again demonstrating the continuity of species.
